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Oplimalgrowtharddevelopne in chlldrcn willbe able b be aahi6v6d il tho rutifonaln€6dB can b6 m6! Th6l€ ar€ many
te€nagers who ar€ malnoudsh€d because ol inadequale inlake. Thls study alms io 6xamlne th€ €lalionship b€tw€en
miqonulri€ni esp€cially lolac acld and ,nc vvlth grorlh. Th6 m6lliod us6d is a litarature r€U6w ot yadous sourc€s ol ll6e
acc€drtod joumals in pdt lonn eg Pubt ed, Proqussl, Googl€ Scholar and €BSCO. Oth€r sources w€r6 such as books,
r€porls nallonal and inlemalional h€allh. We coll€cl€d lite6t/r6 plbllsh6d in th6 last 10 yea6 !o marntain th6 rDvolty of
infofinalion. Sone sourc€s ol lilolalure w6re b€yohd lhe lim€ limil il thoca ara b€r€ticial to lhis study. Tho re$rlls ol tho
literat!rc revi€rv indicate lhal th€le ls a relatonship b€tw€€n micronutri€nt and grovvih bU thls is slill bsing d6bated, Ihis
st'tdy reco.nmods lor ful0l€r iollow{rp eepeclalt on erpednrental studbs ln cerlain ag6 groups.
KEY WORDS: Micronutisnts, tolic acid, anc and growlh
lntloduclion
Oplimalgrcwth and d€velopm€nt in childfen willbe abls to
achieve if the nuiilional noeds can be met Howevor, in roaf
ily, therc arc many ieenagels who a.e malnourished duo lo
inadeouale intake and lhe Drosenc€ ol int€clious diseases,L'l
Micmnut onls, to the attention ol many people especially
public healttl exper6 and nurrilion, are direcrly rslated to
lhe grcwth and inlelligenc€. Although, the dala deticiency of
zinc as an essential pan ol $e micronutns in Indonesia,
for example, seems lo b€ not yel tully available, bul ne€d
to be aware ol this possibility prevalence of zinc deliciency.
A study conducled in the noftheaslern province of thailand
showed lhat aboul T0% ol schoolchildren have low zinc lev-
els and potentally aflect their academic ability and grcwlir-Bl
Fudhemo€, the lack ol zinc can plovide a wide range
of impacls e.g. somsiic growth ol childrcn and endocdne
syslems as w€ll as inhibilion ol s€xual matuEtion, hypog-
onadism, and thyroid dysfunc$on.o
Food and Agricllure Oryanization has set 4 slralsgies
lo solve lhs problom ot micrcnulienl deli€joncies, such as
(1) the div€rsilicalion ot rood, (2) tood loditicalion, (A) sup'
plementation with vitamins and minelals, as well as (4) the
measuremenl ol global public health and disease control.rsl
Food lodticalion is one of lhe best slralegies because il has
economic value wjrh a highor level ol complianca, so ntlis way
is moro ett€clive in r€ducing ndieni dslicioncy problems. h
addition, lonificalion can also be used as a means ol sale and
efi*live way to supplemont your di€l wiih a low content ol
roF. Some counkies have made cflods lodrfidl'on in somo
prcducts uch asllour, oil, soy sauce, noodles, and nce.r6.
In lndonesia, i@ lortiliElion can be a prospecliv€ strat-
egy 'n addressrng micrcaukie.l delrcieucies b€cause e
is lhe main commodity. Almsl all ol lndohesia's populanon
consumes nce. larording to dala sus€nas in 201 3, that the
avehge @nsumption ol 6 pd day ol Indonosia's populalion
reached 263.9 g/person, and not much difference berween
consumplion in uban areas (253.3 g/pe6on/day) and rural
{274.4 g/person/day). Curently, U}e dc€ is only able lo contib-
'ile calorigs but low in micrcnuldents slch as lolic acid, vilamin
Bl , niacin, iron, and zinc. Th€refor€, lhrough Ate turlilicalion of
dce can provide micmnutnern intake wh€n consum€d.rsr
Bas€d on the csst eslimales by some sxpeds t'rat in addi-
ilon lo ircn, which is known cosl'eflective in lhe fodificalion
A@r bL u[cb onllo
wsbsirs: hnp /4w imsph on
c*0 (1ripr'i,6ari!@nhd6.ore,ri6€.sty/4 04, srro$is lr'id pad6a ro @
norcialt p@idsd I's o'lolml m'* is
ao p6s.nl data lrcm th6 a$ocialion ol
oasma znc, @pper and roxic eren€.ts
ol lead and cadmiom l6v6ts with bone
minBral de.sity in nahian uomen.
Shaikhkhalil et al.ot To 
€valuate the 6tiel ot anteratzinc
soppl€menlalion on w6ight g€in and
linoar s@wrh in EIBW inranb with CLO
who rffiivod votumer€srcr6d toditied
hunan milk.
No difler€n@s w€re rohd in trg nur*ional sratus, numbq ot d$sq
dtuss, dd lunctional &riviti€s belw€en !he$ groups. ptsma Zn,
cu, Pb, Cd levels we6 anarrzed by, a m6ubd or btiamtutry Mes
iSDleve lso lmpporsdz incwas 1 ,15a i0 .115,  1 .097a0.091 !g /
mr in @trd grolp, 1 .391 r 0.133. 1.266 i 0.ll ug/mt in totat pationl
[rP] aid 1.237 ] 0.132, 1.127 1 0,176 lgrht in mitd palienls (-1 >
T-scor€ >1.7), 1 ,463 i 0.174, 1 ,327 r A147 gg/mt in 6d€re pationt
qioup fr-s@E <-1,7); Bp8ctivelx Mean i SD otaGna twe' ol tead ahd
edmi!fr ws 16€.42 i 9.61 ngr. 2.91 a 0.! 0 nght in controt gEup,
176.13 + I 64 ng/1, 2.s7 r 0.21 nght in Te 176.rt3 r 13.2 nq , 2.99 i 0.1
nghl in hild patienls, 221 .44 r 20 ngi a.d 3.80 r O.70 .E/nt in s4eE
pathnl qroup, @peclivoly. lh his study plasa zirc, 6pp€r, tead, dd
cadfrium @renfalions w6r6 high€r in the patients ihan in lhe @ntot,
though difi€re.@s we@ nol siq.ili€d. flow@r, di{r6Bn.s reG
highor b€lw@n tlE mhds ed patenrs with $vd6 dis@ o-sr€
<-1.7). In addnion adjosl€d T-@@ oi fmur with as6 and aM sh@d
n€allve signili@nt @nel6!on wtih ptssma t.v6ts ot 2thc nd t6ad in total
parricjpants (p < 0.05, r= -1'.20r , p= a.044, r= 4,m1).
znc supplemontatid. srarr6d at poshonstruot 6ge 33 ) 2 s@ks. M6l
lnlels r@iwd lonifiod hums nilk, w€iqht gain in.reasod tom 10.9
b6tore 6upploh€nlallon lo 19.9 g kg-1 day-1 after supptehe.nation {p
< 0.0001 ). Lin€ar go*th incras€d tom 0.7 to L 1 cmhv€ek (, = o.oo1).
znc supplerenlalion hpllv€d gotrth in ELBW intsls wlh CLD
€c€iviog human milk. Further investigatio. ls wranl€d lo r*valuat€






















This srudy is part ol a study ot lire€Urc that has been
adapted from my Doctor Prcgram ar th€ Medicat Fadrtry of
Hasnuddb Univeftily, Indonesia. Therctorc, our glat ude goes
!o lhe promoter and ceplomotsr as wetl as to tre lndonesian
govemmeol who have herped in compteling this study_
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cadfrium @@nlralions ss6 high€r in iho patieins rh4 in the @ntrot,
though difi€ren@s we6 not siqniti€d, Ho{sr, difiaFn.s reG
high€r borween rh€ Mr6rs ed pali€nrs with $vd6 dis@ (T-sr€
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bc€iving human milk. Furr,her investiqatio. is w4aded to @valuat€




















This study is part ot a study ot tite€urc tnd has beet
adapted from my Doclor Progfam at the Msdicat Faclriy of
Hasanuddin University, tndonesia. Therctorc, our glatilude goes
!o lho promoter and ccplomolsr as wetl as ro the lndonesian
govehmonl who have herped in compteling this srudy_
References
1. UNIC€F. Con6ptud FraBqrcd< tor Nulnlionat Stalus 199a.
2. Blac( MM. znc deticiencv ahd chitd d€wlooment. Ah J ctin
Nulr 1993;63(2):46:15-9S.
3 Thund R, winichagoon e Ponqchqr@n T, G@a.hnapst S,
Boonpad€m A, Manger M, er at. Frisk ot zinc, iodin€ anu olEr
middufienl d6iiciencles among $h@t chitdbn in No.lh Easl
Thailand. Euo Jctin Nurr 2006i60t$:€23-i2.
4. Laitin€n R. Znc, @pp€r, and $quat mluEtion in o-18-yearild
gifls and boys. BiologietTrd Et€ Fes 199025(1):71-3.
5. Husin A P|@dirE ard @ntDtting midonubi€nr Etnltd-
tion h.ough tood-ba.€d adions tn South Aste coundos. Food,
Nulrilid andl€riculllb (FAO) Atirentalim, N,.irnion 
€tr€dcutrure(FAO) Alirentaclon, Nuticion y Agddtrura (FAO) 1998
6. NesruniAE, Voisr€r HH, Margetts BM, Ktuoer A. Fordti6atioh
or maize meal lfrprMd lhe nutilional stalu! ot 1-'yearotd
Atri€n ch dBn. Pub Health Nut 200s;8(05i:461,7.
7 Theary C, Pmagides O, Lailtou A, Vonlhanak S, Kanadrh C,
Chhoryann C, er al Fish e!@, soy su€. ed v6gerabr6 oil
bniricalion in Cambodiai wheE do w6 stand ro dat€? Food Nub
B!ll 2013;s4(2 suppll ):S62-571.
Radhika MS, Nan KIv. Kumar FH, Rao My Favinder p,
R€ddy CG, et al. Mi6onized teri. pybphosphalo supptiod
hrougn 
€xvudod nc6 kem€ls imp@€s body kon s!or6 in chit.
d@n: a doublFblind, randomized, pta@bc@nlm[ed midday
meal loeding ttial in Indid shootchitdr€n. Am J Ctin Nutr
2011 p4(s)r 202-10.
Fomano PS. Waitsma NJ, Sch€ftar RM, Pi FD. Fotic acLo
todincatun oi grain: ah e@homic analy6 s, Arn J Pub H€ath
1995;35(5):667-76
IZiNCG IZNCG, Zn6 loditication 2007.
Solihan AT' s:an ris VO, Kak 2 S. An€mia and Grcwth. Ind J
Endd rcl M€tabol 2o14t1a:s1-s5.
wo d H€ahi Organi2alion. lmn d€ilclency ahaomiar ss.ss-
honi p@venton and 6nlol: a quid€ lor Foqamhg maageE,
2001.
Word Heallh Orgsniza on Haomogtobin con@nr.adons tor
rhe diagrcsls ol ana6mia and a$esmont ot swity, Avaitablo
?o11.
sen A, Kaei SJ. tmp&t ol i@n lotic acid suppbmentaiion
on @qnitiw abiritios ot $hoot gins in Vadoda6. Ind pediat
2009i46i2)137.
Karelhlt A, S.hurrink W Ang6t4 I, cGs F, pielztk K Th€
€t€cts oi w6€kly l@n supplemoniabon wil|l tolic acid, liiamin A,
vilamin c on lron status ol Indoresien adolos@nls. asia pac J
Clin Nuir 1996;5(3) J81--5.
s€n A, Ka.di s, l.temineft ion tolare supplem€ntaton; impact
on hemali.ic status and gd4ir of sdi@t gids. |SRN h€mtdogv
m1220t2 .
10 .
't2.
13 .
16 .
